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(54) A phone holder 

(57) . A phone holder for detachably holding a mobile 
phone (6) in an automotive vehicle is provided with a 
holder main body (1) including an inner casing (3) hav- 
ing a phone accommodating portion (4), a phone urging 
device (30) having a phone actuating roller (31) and the 
like for urging the mobile phone (6) being inserted into 
the phone accommodating portion (4) in a direction 
opposite from an inserting direction of the mobile phone 
(6), and a phone locking device (20) which can be 
switched between a locking state where the mobile 
phone (6) is locked in a specified accommodation posi- 
tion in the phone accommodating portion (4) against a 
urging force of the phone urger (30) and an unlocking 
state where the locking is released. The phone locking 
device (20) is switched to the locking state as the mobile 
phone (6) is inserted into the phone accommodating 
portion (4). The above locking is releasable by moving 
the mobile phone (6) in its locked state in the inserting 
direction. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to a phone holder which ena- 
bles use and keeping of a mobile phone in an automo- 
tive vehicle. 

With the spread of portable phones, phone holders 
which enable mobile phones to be used and held in 
automotive vehicles have been developed in recent 
years. Further, it is considered to provide the phone 
holder with a holder connector which enables a hands- 
free conversion to be conducted without picking up a 
mobile phone using a microphone and a loudspeaker 
equipped in an automotive vehicle and also enables an 
electrical connection with the mobile phone for the con- 
nection with an automotive antenna, the charging, or 
other purposes. 

A generally known phone holder as such is pro- 
vided with a holder main body in the form of a frame or 
the like for fixing a mobile phone and a holder connector 
mounted on the holder main body or a vehicle body via 
a curl cord or the like. In this phone holder, the mobile 
phone is connected with the holder connector; is posi- 
tioned on the holder main body; and is held in this state 
by a lock device or the like. 

Further, Japanese Unexamined* Piatent Publication 
No. 6-6299 discloses a phone holder in which a phone 
setting portion in which a mobile phone is set from 
above is provided on the upper surface of a holder main 
body; a holder connector mount portion including a cir- 
cular rotary hook, pin or button for fixing and releasing a 
holder connector is provided before the phone setting 
portion; and the mobile phone is connected with the 
connector by setting the mobile phone in the phone set- 
ting portion from above after the holder connector is 
fixed to the holder connector mount portion and by mov-' 
ing the mobile phone forward along the phone setting 
portion. 

Other known phone holders to be installed in an 
automotive vehicle are disclosed in Japanese Unexam- 
ined Patent Publications Nos. 5-95394, 5-294190, 7- 
74809 and Japanese Utility Model Registration No. 
3020187. 

With the conventional phone holders as above, it is 
not easy to set the mobile phone in the holder main 
body while positioning it with respect thereto and to take 
the mobile phone out after the setting. It is difficult for a 
driver to do such operations while driving. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
phone holder which has overcome the problems resid- 
ing in the prior art. 

According to an aspect of the present invention, a 
phone holder comprising a holder main body having a 
phone accommodating portion into which a mobile ' 


phone is insertable, a phone urger which urges the 
mobile phone being inserted into the phone accommo- 
dating portion in a direction opposite from an inserting 
direction of the mobile phone, and a phone lock device 

5 which is switchable between a locking state where the 
mobile phone is locked in a specified accommodation 
position in the phone accommodating portion against a 
urging force of the phone urger and an unlocking state 
where the locking is released. The phone lock device is 

70 switched to the locking state as the mobile phone is 
inserted into the phone accommodating portion and the 
locking is released by operating the mobile phone in its 
locked state in the inserting direction. 

With the phone holder thus constructed, by insert- 

75 ing the mobile phone into the phone accommodating 
portion of the holder main body against the urging force 
of the phone urger to the specified accommodation 
position, the mobile phone is locked in this position and 
held accommodated therein. Thereafter, by pressing 

20 the mobile phone in the inserting direction again, the 
phone lock device is switched to the unlocking state. 

Accordingly, the mobile phone is automatically fed 
in the direction opposite from the inserting direction by 
the urging force of the phone urger, making it easy to 

25 take the mobile phone out. Therefore, with this phone 
holder, the mobile phone can be locked and unlocked 
only by moving it in the inserting direction. 

These and other objects, features and advantages 
of the present invention will become more apparent 

30 upon a reading of the following detailed description and 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 FIG. 1 is a perspective view of a phone holder 

according to a first embodiment of the invention, 
<■ accommodating a mobile phone; 

FIG. 2 is a perspective view of an outer casing of 
■ J * ' ' the phone holder; ; 
40 FIG. 3 is a perspective view of. arr inner casing of 

the phone * holder accommodating ' the mobile 

phone; ji 

FIG. 4 is a perspective view of the inner casing; 

FIG. 5 is a sectional view of the inner casing; 
45 FIG. 6 is a perspective view of the mobile phone 

when viewed from below; 

FIGS. 7A and 7B are diagrams showing the action 
of a phone lock device of the phone holder, wherein 
FIG. 7A shows the phone lock device effecting lock- 
so ■ ' ing as the mobile phone is accommodated and FIG. 
7B shows the phone lock device effecting unlock- 
ing; 

*■ FIG. 8 is an exploded perspective view of one unit 
- of the phone holder including a phone actuating 
5's roller aid an idle roller; 

FIG. 9 is a section view of the unit shown in FIG. 8; 
FIGS. 1 0A and 1 0B are a schematic plan view and 
a schematic side view of an urger and a damper for 


2 


4 


EP 0 847 899 A1 


the phone actuating roller, respectively; 

FIG. 1 1 is a perspective view of a holder connector, 

a connector casing, and the like of the phone 

holder; 

FIG. 12 is a horizontally sectional view of a portion s 
of the phone holder at the back of the holder main 
body when the holder connector and the connector 
casing are assembled; 

FIG. 13 is a vertically sectional view of the holder 
connector and the connector casing; 10 
FIG. 14 is a partially sectional view showing she 
connection of a phone side connector provided at a 
rear end of the mobile phone and the holder con- 
nector and a lock state of a connector locking 
mechanism; is 
FIG. 15 is a partially sectional view showing the 
connectors separated by bringing the connector 
locking mechanism into its unlocking state; 
FIG. 16 is an exploded perspective view of the 
phone holder according to a second embodiment of 20 
the invention; 

FIG. 1 7 is a perspective view of the phone holder of 
FIG. 16 in its assembled state; 
FIG. 18 is a . side view partially in section of the 
phone holder of FIG. 16; 25 
FIG. 19 is a sectional view taken along the line XIX- 

XIX in FIG. 18; 

FIG. 20 is a sectional view taken along the line XX- 

XX in FIG. 18; 

FIG. 21 is a sectional view taken along the line XXI- 30 

XXI in FIG. 18; 

FIG. 22 is a perspective view of the phone holder of 

FIG. 16 with a ceiling wall detached; 

FIG. 23 is a perspective view of the phone holder of 

FIG. 16 with the ceiling wall and an outer box 35 

detached; 

FIG. 24 is a sectional, view taken along the line. , 
XXIV-XXIVin FIG. 18; . : . ^ 

FIG. 25 is a perspective view of a.connector module 
of the phone holder of FIG: 16; *o 
FIG. 26 is a perspective view of the connector mod- 
ule with an outer housing removed ; , 
FIG. 27 is a plan view showing a state before a con- 
nector of the connector module is connected with a 
mobile phone; 45 
FIG. 28 is a plan view showing a state after the con- 
nector cf the connector module is connected with . 
the mobile phone; - 

FIG. 29 is a plan view showing a state where a 
slider is retracted to a locking position in an ejector 50 
module of the phone holder of FIG. 16; 
FIG. 30 is a side view of the ejector module; 
FIG. 31 is a front view of the ejector module; r 
FIG. 32 is a side view of projections on the slider; . 
FIG. 33 is a plan view showing a state where the ss 
slider of the ejector module is located slightly for v • 
ward from the locking position; , 
FIG. 34 is a plan view showing a state where the 


slider of the ejector module has advanced up to a 
foremost end position; * 
FIG. 35 is an exploded perspective view of the k 
phone holder according to a third embodiment of 
the invention; 1 
FIG. 36 is a perspective view of a phone pushing 
member provided in the phone holder of FIG. 35; 
FIG. 37 is a perspective view of the phone holder of 
FIG. 35 in its assembled state; 
FIG. ,38 is a perspective view showing a rear side of 
an inner casing when a mobile phone is completely 
mounted in the phone holder of FIG. 35; 
FIG. 39 is a perspective view showing the rear side 
of the inner casing when the mobile phone is 
pushed out of the phone holder of FIG. 35; 
FIG. 40 is a perspective view showing the rear side 
of the inner casing when the phone holder of FIG. 
35 is viewed from behind; 

FIG. 41 is a front view in section of the phone holder 
of FIG. 35; 

FIG. 42 is a plan view in section of an ejector mod- 
ule provided in the phone holder of FIG. 35; 
FIG. 43 is a perspective view showing a rear side of 
a mobile phone to be inserted into the phone holder 
of FIG. 35. 

FIGS. 44A, 44B, 44C are front views showing a 
process of locking the mobile phone of FIG. 43 and 
a process of releasing the locked state; 
FIG. 45 is a front view showing an internal state of 
the inner casing when the mobile phone is com- 
. pletely mounted in the phone holder of FIG. 35; 
FIG. 46 is a front view showing an inner state of the 
inner casing at a moment when a connector pro- 
vided in the phone holder of FIG. 35 is discon- 
nected from the mobile phone; and 
: FIG. 47 is a.front view showing an internal state of 
the inner casing when the mobile phone is pushed 
out of the phone, holder of FIG. 35. 

DETAILED DESCRIPTION OF TtfE PBEFERRED 
EMBODIMENTS.pF.THEJNVENT ION 

A first embodiment of the present invention will be 
described with reference to FIGS. 1 to 15. 

FIGS. 1 to 4 are perspective views, wherein FIG. 1 
shows a state where a mobile phone.fitted into an inner 
casing is accommodated in the phone holder,. FIG. 2 
shows only an outer casing, with the inner casing 
detached therefrom, FIG. 3 shows the mobile phone 
accommodated in the inner casing, FIG. 4 shows only 
the inner casing with the mobile phone detached there- 
from. 

As shown in FIG. 1, the phone holder includes a 
holder main body 1 comprised of an outer casing 2 and 
an inner casing 3. This holder main body 1 has a hollow 
phone, accommodating portion 4 which is open in one 
end. -A mobile. phone*6 cari be detachably accommo- 
dated in the phone accommodating portion 4. The 
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holder main body 1 can be used for a variety of types of 
mobile phones 6 having, for example, different sizes by 
exchanging the inner casing 3 according to the type of 
the mobile phone 1 06 to be accommodated. 

As shown in FIG. 2, the outer casing 2 has a long 
box shape and a hollow portion 5 which is open in one 
end. This hollow portion 5 is formed larger than a variety 
of mobile phones 6 in view of their solid configurations. 
Accordingly, even if the solid configuration of the phone 
6 is changed due to a model change, this phone holder 
can be used for such a phone 6 by using the inner cas- 
ing 3 in conformity with the new solid configuration (see 
FIG. 3). The outer casing 2 is fixed near a driver's seat 
in an automotive vehicle. For example, the outer casing 
may be secured to a lid of a console box with the open- 
ing facing the driver or may be integrally formed there- 
with. By forming the outer casing 2 in this manner, the 
driver can easily insert and detach the mobile phone 6 
into and from the outer casing 2. 

FIG. 5 is a side view in section of the inner casing 3 
of FIG. 4. As shown in FIGS. 3 to 5, the inner casing 3 
is comprised of a bottom plate 3a, a left side wall 3b, a 
right side wall 3c and a back wall 3d. An upper plate 3e 
is provided at a part of the upper surface of the inner 
casing 3 to define the phone accommodating portion 4. 
A plurality of types of inner casings 3 having phone 
accommodating portions 4 of different configurations 
are prepared in advance in order to conform to the solid 
configurations of different types of mobile phones 6. By 
selecting one inner casing 3 corresponding to the 
mobile phone 6 to be accommodated, the mobile phone 
6 can be accommodated in the hollow portion 5 of the 
outer casing 2 regardless of a model change. 

A pair of guide grooves 211 extending in forward 
and backward directions are formed in the inner sur- 
faces of the opposite side walls of the outer casing 2, 
whereas a pair of elongated projections 21 2 are formed ; 
on the outer surface of front portions of the opposite 
' side wails 3b, 3c of the inner casing'3 in positions corre- • 

sponding to 'the respective guide grooves 211. The 
' inner casing 3 is fitted in the outer casing 2 rhovably in 
forward and backward directions while being positioned 
with respect to vertical direction by the elongated pro- 
jections 212 being slidably fitted in the corresponding 
guide grooves 211. Further, an elastic lock portion 13 
(see FIG. 3) is provided on the outer surface of the left 
side wall 3b of the inner casing 3. With the inner casing 
3 fitted in the outer casing 2, the elastic lock portion 13 
comes into engagement with an oblong hole 214 
extending in forward and backward directions which is 
formed in the outer casing 2. 

Upper corner portions of the opposite side walls 3b, 
3c at the front end near the opening of the outer casing 
2 are cut away to have a stepwise shape when viewed ^ 
sideways (see FIGS. 1 and 2), so that "the mobile phbne^ 
6 can be easily' inserted obliquely from above. A portion V 
of the inner casing 3 near the front end opening has a " 
corresponding shape so : as not to degrade the appear- ' 


ance of the phone holder when the inner casing 3 is 
accommodated in the outer casing 2: 

As shown in FIG. 5, the inner casing 3 has a curved 
surface 1 5 at a front end portion of the upper plate 3e. 

5 The curved surface 15 has an arcuate shape so that a 
distance to the bottom plate 3a is longer toward the front 
end opening. A distance between the upper plate 3e 
and the bottom plate 3a behind the curved surface 1 5 is 
set slightly larger than the thickness of the mobile phone 

io 6. Thus, the mobile phone 6 can be more easily accom- 
modated into the inner casing 3. 

The inner casing 3 is provided with rails 16 at the 
bottoms of rear portions of the inner surfaces of the 
opposite side walls 3b, 3c. The rails 16 extend in for- 

15 ward and backward directions and is adapted to position 
the mobile phone 6. A front end 16a of each rail 16 is 
thinned to facilitate the engagement with an engaging 
groove 1 7 to be described later. 

The inner casing 3 is also provided with guide 

20 grooves 18 formed in the rear portions of the opposite 
• side walls 3b, 3c for allowing the passage of rollers 31 , 
32 to be described later. The guide grooves 18 extend 
from a substantially middle position of the side walls 3b, 
3c to the rear end thereof. In the back wall 3d is formed 

25 an opening 19 for introducing a connector. 

As shown . in FIG. 6, the mobile phone 6 to be 
accommodated in the phone accommodating portion 4 
includes a phone main body 6a and a charging unit 6b 
detachably mounted on the bottom surface of the phone 

30 main body 6a. The engaging grooves 217 correspond- 
ing to the rails 216 are formed in the opposite side por- 
tions of the charging unit 6a. A phone side connector 7 
is provided at the rear end of the phone main body 6a. 
A holder connector 8 (see FIG. 26) corresponding to the 

35 phone side connector 7 is arranged at the back of the 
holder main body 1 (see FIG. 12). In the respective con- 

- v nectors 7, 8 are arranged terminals for the handsfree 
r - : conversation, the connection with a vehicle antenna, the 
- charging, etc. The holder connector 8 is connected with 

:t 4o ; ah unillustrated controller via an electric wiring provided 
in a console box or the like, so that a driver can use the 
mobile phone 6 via the controller by operating an oper- 
able portion provided on a steering wheel or the like in a 
specified manner. 

45 Specifically, a base member 33 is arranged in the 
outer casing 2. The base member 33 is positioned 
below the inner casing 3 and extends more outward 
than the opposite sides of the inner casing 3. The phone 
actuating roller 31 is held on one side (left side in FIGS. 

so 8 and 9) of the base member 33 via a mount member 
34, and the idle roller 32 is held on the other side (right 
side in FIGS: 8 and 9) of the base member 33 via a 
mount member 35. The rollers 31, 32 face the phone 
accommodating portion 4 via notches formed in the 

55 ' • opposite side walls of the inner casing 3. 

The mount member 34 includes a base portion 34a 

'"■ "and a projection wall 34b projecting upward from a side 
end thereof. At the upper end of the projection wall 34b 
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is rotatably mounted the phone actuating roller 31 about 
a vertical axis 36. On the other hand, the mount mem- 
ber 35 includes a lower wall 35a and a projection wall 
35b projecting upward. At the upper end of the projec- 
tion wall 35b is rotatably mounted the idle roller 32 
about a vertical axis. 

The respective mount members 34, 35 are movably 
held in mount member accommodating portions 37, 38 
along the widthwise direction of the holder main body 1 , 
respectively Coil springs 39, 40. as urger for adjusting 
the positions of the respective mount members 34, 35 
are provided in the base member 33 by being mounted 
on spring mount shafts 34c, 35c provided on the mount 
members 34, 35. The mount members 34, 35 are urged 
inwardly (in directions in which the rollers 31, 32 
approach each other) by the coil springs 39, 40. 

The axis 36 of the phone actuating roller 31 extends 
to a position below the base portion 34a of the mount 
member 34. As shown in FIGS. 10A and 10B, a gear 41 
is mounted at a lower part of the shaft 36. A urging gear 
42 is in mesh with the gear 41 , and a windup spring 43 
is mounted on the gear 42, thereby constructing an 
urger for urging the phone actuating roller 31 in a spec- 
ified direction. 

On the lower part of the shaft 36 of the phone actu- 
ating roller 31 is provided a fluid damper 45 as shown in 
FIG. 1 0B as a decelerator. This fluid damper 45 is filled 
with fluid 46 having a specified viscosity such as a sili- 
cone oil and gives the resistance of the fluid 46 to the 
shaft 36 by positioning a plate piece 47 of, e.g., rectan- 
gular shape provided at the bottom end of the shaft 36 
in the fluid 46. 

As shown in FIGS. 1 1 to 15, the holder connector 8 
is placed at the back of the outer casing 2 of the holder 
main body 1 while being held in a connector casing 50, 
and projects into the phone accommodating portion 4 
through a rectangular opening 19 formed in the back 
wall of the inner casing 3. In the shown embodiment, in : 
order to adjust the position of the connector of the 
. holder main body 1 according to the. position of the 
phone side connector. 7 at the rear end surface of the 
mobile phone 6 which differs depending : on the type of 
the mobile phone ; the connector casing SO.holding the 
holder connector 8 is constructed such that the position 
thereof can be changed in a two-dimensional manner in . 
directions normal to the length of the holder main body 
1 (phone inserting/withdrawing directions) and can be 
adjusted as the inner casing 3 is inserted into the outer 
casing 2. 

Specifically, the connector casing 50 has a box-like . 
shape, having an open front surface, and is elastically 
movably supported from four sides: upper, lower, left 
and right sides by a multitude of elastic support mem- 
bers 51 provided, on the outer casing 2. Each elastic 
support member 5.1 includes a tube 52 provided on the 
outer casing 2 and a pin 53 which elastically projects by 
being supported by a spring .member (not shown) pro- 
vided in the tube 52. The elastic support members 51 


are arranged at the upper, lower, left and right sides of 
the connector casing 50 to bring the respective pins 53 
into contact with the connector casing 50, thereby hold- 
ing the connector casing 50 in a specified neutral posi- 
s tion when no external force is acting. 

The rear end of the connector casing 50 is in slida- 
ble contact with the back wall of the outer casing 2, and 
semispherical protuberances 54 are provided at this sli- 
dable contact portion to reduce a frictional resistance. 
10 The opening 1 9 in the back wall 3d of the inner cas- 
ing 3 is in a position corresponding to the position of the 
connector of the mobile phone 6 to be used, and has a 
size corresponding to the connector casing 50. At a rear 
part of the opening 19 is formed a tapered portion 55 
is which widens toward the back. At the front end of the 
connector casing 50 is also formed a tapered portion 56 
which narrows toward the front. 

With the above construction, the connector casing 
50 is fitted into the opening 19 as the inner casing 3 is 
20 inserted into the outer casing 2. At this time, even if the 
position of the connector casing 50 is displaced with 
respect to the opening 19, for example, as shown by 
phantom line in FIG. 12, the connector casing 50 is 
guided to the opening 1 9 by the tapered portions 55. 56. 
25 In other words, the position of the connector casing 50 
is automatically adjusted to the one in conformity with 
the opening 19 as shown by solid line in FIG. 12. 

In order to secure the connection of the connectors 
7. 8 while the mobile phone 6 is accommodated, a con- 
30 nector locking mechanism 60 for locking the holder con- 
nector 8 with the phone side connector 7 is provided. 
This connector locking mechanism 60 is constructed 
such that the state thereof is switched between a lock- 
ing state and an unlocking state as the mobile phone 6 
35 is inserted into and withdrawn from the holder main 
body 1 . . r- _ 

Specifically, an engaging recess 7a is formed at a 
- part of the phone side connector 7 of the mobile phone 
; 6 and engaging grooves 61 .are formed in the opposite 
ao side -walls of the. engaging, recess 7a. 'On the other 
hand, an engaging projection 8a is provided at the lead- 
- ing end of the holder connector 8 provided in the holder, 
main body 1 and locking pieces 62 are provided on the 
opposite sides of the engaging projection 8a. The 
as respective locking pieces 62 are elastically pivotal 
inwardly and outwardly by having the rear ends thereof 
. elastically held in the holder connector 8. An unlock but- 
, ;: ton (operable portion) 63 is mounted in an intermediate 
. position of each locking piece 62. These unlock buttons 
, so. 63 are projectably and retractably provided with respect 
to the opposite side surfaces of the holder connector 8. 

The above connector locking mechanism 60 is also 
adopted in conventional connectors. In this embodi- 
. , r> ment, in order to automatically unlock the connection of 
, 55 the connectors 7, 8 when the mobile phone is taken out, 
, ; the holder connector 8 is made movable along forward 
*. t and backward directions with respect to the connector 
casing 50 only within, a specified range, and pushing 
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portions (connector operating portions) 64 for pushing 
the unlock buttons 63 are projectingly provided at the 
front ends of the opposite side walls of the connector 
casing 50. When the holder connector 8 is located at a 
rear side of the movable range with respect to the con- 
nector casing 50, the pushing portions 64 and the 
unlock buttons 63 are displaced along forward and 
backward directions, with the result that the unlock but- 
tons 63 project. When the holder connector 8 is moved 
to the front side of the movable range with respect to the 
connector casing 50, the pushing portions 64 push the 
unlock buttons 63, thereby retracting the unlock buttons 
63 and the locking pieces 62 accordingly. 

Spring mount portions 65 project from the upper 
and lower surfaces of the holder connector 8, and a coil 
spring (connector urger) 66 for urging the holder con- 
nector 8 forward is mounted between each spring 
mount portion 65 and the connector casing 50. The urg- 
ing forces of the coil springs 66 are set larger than a 
coupling force of the connectors 7, 8. A wire connected 
with a controller or the like is connected with the holder 
connector 8. Identified by 67 is a wire extending from 
the connector. 

Next, the action of this phone holder is described. 

First, the outer casing 2 is fixed in a suitable posi- 
tion in a passenger compartment of an automotive vehi- 
cle. One inner casing 3 having the size corresponding to 
the size of the mobile phone 6 and the opening 19 in 
such a position in conformity with the position of the 
phone side connector 7 is selected from a plurality of 
types of inner casings 3, and is fitted into the outer cas- 
ing 2. At this time, as described above, the connector 
casing 50 provided in advance in the outer casing 2 is 
fitted into the opening 19 formed at the rear end of the 
inner casing 3 by being guided by the tapered portions 
55, 56, with the result that the position of the holder con- 
nector 8 in the connector casing 50 is automatically 
adjusted so as to correspond to the phone side connec- 
tor 7. Further, the inner casing 3 is fixed to the outer 
casing 2 by the elastic lock portion 13. In this way, the 
phone holder corresponding to the mobile phone 6 to be 
used is constructed. 

In order to accommodate the mobile phone 6 in the 
phone holder, the mobile phone 6 is inserted into the 
phone accommodating portion 4 inside the inner casing 
3 from front. At this time, since the curved surface is 
' formed at the front end of the upper plate 3e of the inner 
casing 3, the mobile phone 6 can be easily guided even 
if the position and angle of the mobile phone 6 with 
respect to the phone accommodating portion 4 are 
slightly displaced, and the position and angle of the 
mobile phone 6 are gradually corrected as the mobile 
phone 6 is inserted into the phone accommodating por- 
tion 4. When the mobile phone 6 approaches a ; speci- 
fied accommodation position, the engaging grooves 17 
in the opposite side surfaces of the mobile phone 6 
engage the rails 16 provided on the inner casing 3, with 
the result that the mobile phone 6 can be properly posi- 


tioned. 

During the insertion of the mobile phone 6, the 
phone actuating roller 31 of the phone urger 30 pro- 
vided in the holder main body 1 and the idle roller 32 

5 come into contact with the opposite side surfaces of the 
mobile phone 6. As the mobile phone 6 is inserted, the 
phone actuating roller 31 is rotated in a direction oppo- 
site from the specified direction, twisting the windup 
spring 43 via the gears 41, 42, with the result that a 

w force for urging the roller 31 in the specified rotation 
direction is stored. This force acts as a urging force for 
returning the mobile phone 6 in a direction opposite 
from the inserting direction (i.e., in a feeding direction). 
When the mobile phone 6 is inserted to the speci- 

is fied accommodation position, the phone lock device 20 
is locked. Specifically, as shown in FIG. 7A, as the 
mobile phone 6 moves backward, the pin 25 at the lead- 
ing end of the rod 24 provided on the inner casing 3 
enters the guide groove 23 at the periphery of the sub- 

20 stantially heart-shaped cam 22 provided on the battery 
6b of the mobile phone 6 (state shown by solid line). 
The rod 24 pivots, thereby further moving the pin 25 
along the guide groove 23 to be opposed to the cam 22 
(state shown by phantom line). The mobile phone 6 is 

25 slightly pushed back by a urging force given from the 
phone urger 30, with the result that the pin 25 and the 
cam 22 are locked as shown in FIG. 7B and the mobile 
phone 6 is locked in the specified accommodation posi- 
tion against the urging force. 

30 Simultaneously, the phone side connector 7 at the 
rear end of the mobile phone 6 and the holder connector 
8 are engaged as shown in FIG. 14, and are pushed 
back inside the connector casing 50. In this state, the 
locking pieces 62 of the connector locking mechanism 

35 60 are engaged with the engaging grooves 61 , thereby 
locking the connection of the connectors 7, 8 and stabi- 
lizing an electrical connection established therebe- 
tween. 

:ri ; r As described above, only by inserting. the-mobile 
40r ( phone 6 into the holder main body 1 , the. mobile phone 
.6 is locked in the specified accommodation position 
and,, at the same time, the connectors 7, 8 can be 
securely connected. .In this . state, an inadvertent and 
unexpected fall of the mobile phone 6 from the holder 
45. main body 1 is prevented and handsfree conversation 
and charging are enabled. 

Next, when the mobile phone 6. is taken out of the 
phone accommodating portion 4^ it ;is sufficient to 
release a pushing force after the mobile phone 6 is 
* so pushed, in again from front By doing this, in the phone 
> lock device 20, the pin 25 is moved along the bent por- 
tion of the guide groove 23 as the mobile phone 6 is 
moved backward (arrow a) from the lock state shown by 
solid line in FIG. 7B. As a result, the rod 24 is pivoted 
55 sideways as shown by phantom line in FIG. 7B. Subse- 
ts 1 quently, as the pushing force is released, the mobile 
r? ' phone 6 advances (arrow b) upon being subjected to 
the urging force from the phone urger 30. As a result, 
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the pin 25 of the rod 24 comes out of the guide groove 
23 on the side of the cam 22, effecting unlocking. 

As the mobile phone 6 is unlocked and moved in 
the direction (feeding direction) opposite from the insert- 
ing direction in this way, the holder connector 8 is moved 
to a position in front of the movable range and the 
unlock buttons 63 are pressed by pushing portions 64 at 
the front end of the connector casing 50. As a result, 
locking by the connector locking mechanism 60 is also 
automatically released (see FIG. 15). 

In the phone urger 30, while the phone actuating 
roller 31 and the idle roller 32 are in contact with the 
opposite side surfaces of the mobile phone 6, the phone 
actuating roller 31 is rotated in the specified direction by 
the force of the windup spring 43 transmitted via the 
gears 41, 42. As a result, the mobile phone 6 advances 
to a position where it projects from the phone accommo- 
dating portion 4 by a specified length. At this time, a 
proper degree of resistance is given to the rotation of 
the shaft 36 of the phone actuating roller 31 by the 
damper 45, and the mobile phone 6 moderately 
advances to the specified position. 

As described above, only by releasing the pressing 
force after pushing the mobile phone 6 into the phone 
accommodating portion 4, the mobile phone 6 and the 
connectors 7, 8 are automatically unlocked and the 
mobile phone 6 advances a specified distance so that it 
can be easily taken out by hand. Further, the sup- 
pressed feeding speed of the mobile phone 6 prevents 
the mobile phone 6 from jumping out of the phone 
holder and adds an exclusive value to the mobile phone 
6. 

In the first embodiment, the construction for posi- 
tioning the mobile phone 6 when it is inserted up to a 
position in vicinity of the specified accommodation posi- 
tion is comprised of the rails 16 provided on the inner 
casing 3 and the engaging grooves 17 formed . in the 
mobile phone 6. However, engaging grooves may be 
formed in the inner surfaces of the front parts of the 
opposite side walls of the inner casing 3 and elongated 
projections engageable with these engaging grooves 
may be provided on the front parts of the opposite side 
surfaces of the mobile phone 6. 

Further, in the phone urger 30, the windup spring 
43 for giving a urging force to the phone actuating roller 
31 via the gears 41 , 42 is provided as the urger for urg- 
ing the roller 31 in the specified rotation direction 
according to the invention. However, a spring or the like 
may be directly mounted on the shaft of .the roller 31 . 

The damper for giving a resistance to the shaft 36 
of the phone actuating roller 31 is not only the fluid 
damper 45 shown in the first embodiment; but may be a 
friction damper. 

A second embodiment of the invention is described 
with reference to FIGS. 16 to 34. - 

The phone holder according to this embodiment is, 
as shown in FIG. 16, comprised of an outer box .1 10, a 
connector module 120, a phone ejector module 130, an 
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inner bottom frame 140, an adjustment module 170 
including a pair of inner walls (movable portions) 150, 
160, and a ceiling wall 180. 

The outer box 110 has a hollow enclosure having 

5 opening at one end (right side in FIGS. 1 6 to 1 8: herein- 
after, "phone entrance side") with its length and at its 
upper side as shown in FIGS. 17 to 22. By mounting the 
ceiling wall 180 on the outer box 1 10 so as to close the 
upper side opening thereof, a holder main body accord- 

10 ing to the invention is formed. This holder main body is 
fixed in a proper position of a passenger compartment 
of an automotive vehicle. 

In each of the opposite side walls of the outer box 
1 10 are formed a round through hole 111 and a notch 

is 112 in this order from the phone entrance side. Each 
notch 1 12 is rectangular shaped and open upward and 
is formed in a position immediately before (right side in 
FIGS. 16 to 18) a position where the connector module 
120 to be described later is arranged. Where the 

20 notches 112 are formed, an upward bulging projected 
portion 1 13 (see FIGS. 20, 21) is formed in a middle of 
the bottom wall of the outer box 110 with respect to 
widthwise direction. A through hole 113a is formed in 
this projected portion 1 13 so as to extend therethrough 

25 along widthwise direction (transverse direction in FIG. 
20). 

A vertically extending long through hole, 110a as 
shown in FIG. 24 is formed at a rear part of one side wall 
of the outer box 110. This through hole 1 10a is formed 
30 in a position at the side of the arrangement position of 
the connector module 120, On the outer side surface of 
the side wall of the outer box 110 where this through 
hole 1 1 0a is formed is provided a frame 1 1 4 which is so 
shaped as to enclose the hole 1 10a from four sides. A 
35 cover 1 15 is mounted on the frame 1 1 4 to close it. A ver- 
tically extending long through hole 1 15a is also formed 
in the cover 115. A nut 117 of polygonal shape is 
• accommodated in a space 116 defined by the frame 
114 and the cover 115. 
-.40 This nut 1 1 7 is held by the frame 1 14 from opposite 
sides along the length of the phone holder (depth direc- 
tion of FIG. 24) and is held also by the outer surface of 
the side wall of the outer box 110 and the inner surface 
of the cover 1 15 from opposite sides along height direc- 
ts tion of the frame 1 14 (transverse direction of FIG. 24). 
The nut 117 is unrotatably slidable only along vertical 
direction in the space 1 16 in a position where an inter- 
■ nally threaded hole thereof is in conformity with the 
. through holes 110a. 115a. 
. 50 * Similarly, a transversely extending long through 
hole 180a as shown in FIG. 24 is formed in the ceiling 
wall 1 80 above the arrangement position of the connec- 
:tor module 120. T On the upper surface of the ceiling wall 
-: w v18Q is provided, a frame 184 which is so shaped as to 
. 55; enclose the hole 180a from four sides. A cover 185 is 
. .^mounted on the frame; ,t84 to close it. A transversely 
extending long through hole 185a is also formed in the 
cover 185 : A nut 187 of pojygonal shape is accommo- 
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dated in a space 186 defined by the frame 184 and the 
cover 185. 

This nut 187 is held by the frame 184 from opposite 
sides along the length of the phone holder and is held 
also by the outer surface of the side wall of the outer box s 
1 10 and the inner surface of the cover 185 from oppo- 
site sides along vertical direction. The nut 187 is unro- 
tatably slidable only along transverse direction of FIG. 
24 in the space 186 in a position where an internally 
threaded hole thereof is in conformity with the through w 
holes 180a, 185a. 

A holder connector 8 is so constructed as to be 
engageable with a phone side connector 7 assembled 
at the rear end of the mobile phone 6, and retained in a 
retainer housing of the connector module 120. This is 
retainer housing includes an outer housing 121 and an 
inner housing 122 and is fixed to the holder main body. 

As shown in F!GS. 24 and 25, a transversely 
extending cylindrical nut 121a is formed on one side 
surface of the outer housing 121 . This nut 121a is open 20 
toward the through hole 1 10a, and a thread formed in 
the inner surface thereof is oriented in the same direc- 
tion as the internally threaded hole of the nut 117. An 
end portion of a bolt 1 1 8 screwed to the nut 1 1 7 through 
the through hole 115a from the outside of the holder 25 
main body is screwed into the nut 121a. In other words, • 
the outer housing 121 is coupled with one side wall of 
the outer box 110 via the transversely extending bolt 
118. 

Similarly, a vertically extending cylindrical nut 121b 30 
is formed on the upper surface of the outer housing 121 . 
This nut 121b is open toward the through hole 180a 
formed in the ceiling wall 180. An end portion of a bolt 
188 screwed to the nut 187 through the through hole 
185a from the outside of the holder main body is 35 
screwed into the nut 121b. In other words, the outer 
housing 121 is coupled with the ceiling wall 180 via the - 
vertically extending bolt 1 18. : 

As shown in FIGS. 24, 26 to 28, the inner housing 
122 is open forward (upward in FIGS. 27 and 28) and. 40 
has a middle portion of its ceiling wall along transverse 
direction opened upward. The holder connector 8 is sli- 
dably fittable into the inner housing 122 along forward 
and backward directions. 

A pair of left and right pins 123 project backward* 4S 
from the rear end surface (bottom end surface in FIGS. 
27 and 28) of the holder connector 8. The holder con- 
nector 8 is guided in inserting and ejecting directions of : : 
the' mobile phone 6 by inserting these pins 123 into- 
through holes 122a formed in a back wall 122b of the so 
inner housing 122. Further, coil springs (connector * 
urger) 124 are mounted on the respective pins 123, 
thereby urging the holder connector 8 forward (upwards • 
in FIGS: 27 and 28) by urging forces of the coil-springs."- 11 ' 
124. Further, a through hole 12*1c is formed in the rear ■ >55 
wall of the outer housing 121 in order to avoid. interfere: 
ence with the pins 1 23. 

On the housing of the holder connector 8 is 4 
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mounted a pinion 125 rotatably about a vertically 
extending rotatable shaft 125a. On the other hand, a 
rack 1 22c meshable with the pinion 1 25 is formed at one 
inner periphery of the ceiling wall of the inner housing 
122. Accordingly, as the pinion 125 is rotated, the con- 
nector holder 8 is slid along forward and backward 
directions with respect to the inner housing 122. 

This connector module 120 is also provided with an 
operable member including an integral assembly of a 
coupling bar 126 and a contact plate 127. The coupling 
bar 126 extends along forward and backward directions 
and has a rack 126a and a guided portion 126b in the 
form of a triangular column at its rear half. While the 
rack 126a is in mesh with the pinion 125, the guided 
portion 126b is fitted in a V-shaped guide groove 121d 
(see FIG. 24) formed in the outer housing 121. Accord- 
ingly, the entire coupling bar 126 is slidably guided 
along forward and backward directions. 

The contact plate 127 extends in a direction normal 
to the phone inserting direction and is integrally con- 
nected with the front end of the coupling bar 126 so as 
to be brought into contact with the rear end of the mobile 
phone 6 inserted into the holder main body. A rectangu- 
lar opening 127a which permits the passage of the 
holder connector 8 is formed in the middle of the contact 
plate 127. The slide stroke of the holder connector 8 is 
set such that the contact plate 127 is positioned more 
forward than the holder connector 8 in a state where the 
holder connector 8 is pushed to its foremost position by 
the urging forces of the coil springs 124 as shown in 
FIG. 27; and the connection of the holder connector 8 
and the phone side connector 7 of the mobile phone 6 is 
completed through the opening 127a of the contact 
plate 127 in a position slightly before a rearmost posi- 
tion where the holder connector 8 is retracted against 
the urging forces of the coil springs 124 as shown in 
FIG. 28. 

The phone , ejector module 130 is adapted to pro- 
vide the mobile phone 6 with a pushing force (urging 
force) necessary to disengage the phone side connec- 
tor 7'Of the mobile phone 6 from the holder connector 8 
when the mobile phone 6 is ejected from the phone 
holder, and includes a base member 131 and a slider 
(phone pushing member) 132 as shown in FIGS. 29 to 
31. 

Cylindrical mount portions 131e each having a ver- 
tically extending bolt insertion hple.131d are provided in 
specified positions of the base member 131. By Insert- 
ing bolts into the respective bolt insertion holes 131d 
and ^screwing the bolts into unillustrated internally 
threaded holes formed in the bottom wall of the outer 
box 1 1 0, the base member 1 31 is fixed to a suitable bot- 
tom portion of the outer box 110. 

A rail 131a extending in the phone inserting direc- 
tion (transverse direction of FJG. 29) is provided on the 
upper surface of the base member 131. This rail 131a 
has a substantially T-shaped cross section when viewed 
from front as shown in FIG. 31, and a groove 131f hav- 
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ing a substantially circular cross section is so formed as 
to open upward. 

The slider 132 has a horizontal main plate 132b, 
and a pair of left and right vertical walls 132c projecting 
from the lower surface of the main plate 132b. Both ver- 
tical walls 132c extend in the phone inserting direction, 
and elongated projections 132J project inward from the 
inner side surfaces of the vertical walls 132c. The slider 
132 is slidably supported on the base member 131 
(along phone inserting direction) by engaging the verti- 
cal walls 132c and the elongated projections 132j with 
an upper end portion of the rail 131a. An arm 132a 
which has a substantially L-shaped cross section when 
viewed sideways and has a rear end projecting upward 
is fixed to the upper surface of the main plate 132b of 
the slider 132, and the rear end surface of the mobile 
phone 6 can be brought into contact with the rear end of 
the arm 132a. 

A rear wall 131b stands substantially upright at the 
rear end (left end in FIG. 29) of the base member 131. 
and a cylindrical support mount shaft 131c projects for- 
ward from a middle position of the rear wall 131b. A rear 
part of a coil spring (phone urger) 133 is mounted on 
this spring support shaft 131c, and a front part thereof is 
fitted into the groove 1 31 f of the rail 131a. On the other 
hand, a spring support plate 132d is in contact with the 
lower surface of the slider 132 and is fitted in the groove 
131f. 

The coil spring 133 is held between the spring sup- 
port plate 132d and the rear wall 131b, and the slider 
132 is urged forward (to the right in FIGS. 29 and 30) by 
the elastic force of the coil spring 133. Further, stoppers 
131k project at the opposite ends of the front part of the 
base member 131, whereas contact pieces 132e 
project outward from the vertical walls 132c of the slider 
132. A position where the contact pieces 132 and the 
stoppers 131c are in contact with each other is a fore- 
most end position (position shown by phantom line in 
FIG. 29) of the slider 132. 

At a rear part of the base member 131 is provided a 
locking bar 134 (pivotal member) for locking the slider 
132. This locking bar 134 includes a base shaft 134a 
extending along the widthwise direction of the mobile 
phone 6 (vertical direction in FIG. 29), a pair of arms 
134b extending forward from the opposite ends of the 
base shaft 134a, and locking portions 134c extending 
inward from the front ends of the respective arms 134b. 
The base shaft 134a is pivotally supported on the rear 
wall 131b. Further, a spacing between the leading ends 
of the locking portions 134c is set slightlyHarger than a 
spacing between the outer surfaces of the vertical walls 
132c or the slider 132. 

On the other hand, an engaging projection ^132f and - 
a guide projection 132g as shown in FIG. 32 are formed- 
on the outer surface of a rear portion of each vertical.: 
wall 132c. Each engaging projection I32f has a single 
apex F1 substantially in the middle of its rear end (left 
end in FIG. 32) along vertical direction, and has two api- 
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ces F2, F3 at the opposite ends of its front end along 
vertical direction. The outer surface between the apices 
F2 and F3 is dented so that the engaging projection 
1 32f has a substantially heart shape as a whole. On the 

5 lower surface of the guide projection 132g is formed a 
guide surface G1 which is inclined downward toward the 
front (toward the right side in FIG. 32). 

As the rear end of the arm 132a is pushed by the 
mobile phone 6 being inserted into the holder main 

10 body and the slider 132 is retracted against the elastic 
force of the coil spring 133, the locking portions 134c of 
the locking bar 134 move onto the upper surface of the 
engaging projections 132f of the slider 132 (see arrow 
of FIG. 32). When the locking portions 134c move 

is beyond the rear apex F2 of the engaging projection 
I32f, the locking portions 134c enter the recesses 
between the apices F2 and F3 (position indicated by 
solid line in FIG. 32) by being subjected to the elastic 
force of the coil spring 133. As a result the slider 132 is 

20 locked in its locking position indicated by solid line in 
FIGS. 29 and 30. Further, by pushing the slider from this 
position further to a rearmost end position, the locking 
portions 134c come downward out of the recesses (see 
arrow of FIG. 32) by being guided by the guide surfaces 

25 G1 of the guide projections 132g located before the 
recesses. As a result, the locking is released so that the 
slider 132 is pushed forward by the elastic force of the 
coil spring 133. 

Here, the locked position of the slider 132 is set at a 

30 position where the connection of the mobile phone 6 in 
contact with the arm 132a of the slider 132 and the 
holder connector of the connector module 120 is com- 
pleted. The rearmost end position of the slider 132 is set 
in such a position that the holder connector 8 connected 

35 with the mobile phone 6 is retracted to the rearmost end 
position shown in FIG. 28. 
. , As a feature.of this phone holder, the ejector mod- 
ule 130 is provided with a decelerator for decelerating 
. , an advancing speed of the slider 132 at an intermediate 

40 t stage of the advancing movement- , . : - 1 > 

First, a rack 136 extending along forward and back- 
ward directions is. mounted on one side surface of the 
base member 131. Specifically, a rail 131h extending 
along forward and backward directions is formed on this 

45 > one side surface of the base member 131, and a slider 
136a engageable with this rail 131 h is integrally formed 

■ with the rack 136. The rack 136 is slidable along the rail 
■ 131h. . 

At the rear end (left end in FIG. 29) of the rail 1 31 h, 
so a stopper 1 31 j for restricting a rear end position of the 
rack 136 projects. A distance obtained by subtracting 
the entire length of the rack 136, from a distance 
. between the stopper 131 j and a mount portion 131 e 

■ provided at a foremost end of the base member 131 
; 55 * (rightmost end in FIG. 29) is a slide stroke (slidable dis- 

tance). This slide stroke is set substantially equal to a 
stroke (moving distance of the mobile phone 6) neces- 
sary for the complete disconnection of the phone side 
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connector 7 of the mobile phone 6 and the holder con- 
nector 8. 

On the other hand, a rotary damper 135 is secured 
to the lower surface of the slider 132. The rotary damper 
135 is provided with a pinion 135b which is rotatable s 
together with and about a vertical shaft 135a, and this 
pinion 135b is in mesh with the rack 136. A fluid such as 
oil is sealed in a main body of the rotary damper 135, 
and a resistance is given to the rotation of the vertical 
shaft 135a by this fluid. 10 

The inner bottom frame 140 shown in FIG. 16 is to 
be placed on the bottom wall of the outer box 1 10, and 
includes a single front frame 141 extending along trans- 
verse direction and a pair of left and right main frames 
' 142 extending backward from a middle portion of the is 
front frame 141. Between the main frames 142 is 
defined a space for allowing the passage of a projected 
portion at the rear end of the arm 132a of the slider 132 
(see FIG. 19). At front parts of the main frames 142 are 
formed through holes 142a extending along transverse 20 
direction. The positions of these through holes 142a are 
so set as to be aligned with the through hole 1 1 1 of the 
outer box 1 10. Support plates 144 bulge out from rear 
portions of the main frames 142; spaces 146 are 
defined between the support plates 144 and the front 25 
frame 141; and rectangular notches 1 45 open sideways 
are formed in intermediate positions of the support 
plates 144 along forward and backward directions. 
These notches 145 have the same width as the notches 
1 1 2 of the outer box 1 1 0 and are formed in positions in 30 
conformity with the notches 112. 

An inner wall pair 1 50 is comprised of right and left 
side plates 152A, 152B arranged upright, and nut por- 
tions 153A, 153B having internally threaded through 
holes extending along the widthwise direction of the 35 
mobile phone 6 are formed at the bottom ends of the 
respective side plates 1 52 A, 1 52B. The threads formed ■ 
in the respective through holes are oriented in opposite 
directions. A dimension of the respective nut portions 
153 A, 153B along forward and backward directions is 40 
set such that the nut portions 153A, 153B can be sub- 
stantially closely fitted in the spaces 146 of the inner 
bottom frame 140. As a result of this fitting, the respec- 
tive side plates 152A, 152B are movably accommo- 
dated in the outer box 1 1 0 along the widthwise direction 45 
of the mobile phone 6. Further, the internally threaded 
through holes are so positioned as to conform to the 
through holes 142a, 111. 

' The positions of the side plates 152A, 152B are 
adjusted by a screw shaft 154. A middle portion of the 'so* 
screw shaft 154 is insertable into the through hole 142a, " 
and left and right portions thereof are formed into exter- * : • 
nally threaded portions 154A, 154B to be screwed into 
the respective nut portions 153A, 153B. An operable r 
portion 154c which is rotated by a driver or like' tool is 55 
formed at one end surface (end surface facing the i; 
through hole 1 11 ). By screwing the screw shaft 1 54, the • 1 
side plates 152A, 152B are simultaneously moved 1 


toward and away from each other. 

Similar to the inner wall pair 150, an inner wall pair 
160 is comprised of right and left side plates 162 A, 
162B arranged upright, and nut portions 163A, 163B 
having internally threaded through holes extending 
along the widthwise direction of the mobile phone 6 are 
formed at the bottom ends of the respective side plates 
162A, 162B. The threads formed in the respective 
through holes are oriented in opposite directions. A 
dimension of the respective nut portions 163A, 163B 
and a dimension of the side plates 162A, 162B along 
forward and backward directions are set such that the 
nut portions 163A, 163B and the side plates 162A, 
162B can be substantially closely fitted in the notches 
1 45 of the inner bottom frame 1 40 and the notches 1 1 2 
of the outer box 110. As a result of this fitting, the 
respective side plates 162A, 162B are movably set in 
the outer box 110 along the widthwise direction of the 
mobile phone 6. Further, the internally threaded through 
holes are so positioned as to conform to the through 
hole 1 13a of the projected portion 1 13 of the outer box 
110. Furthermore, the inner surface of the side plates 
162A, 162B are formed into such tapered surfaces 162 
which are more spaced from the mobile phone 6 along 
widthwise direction along their extensions toward the 
phone entrance side. 

The positions of the side plates 162 A, 162B are 
adjusted by a screw shaft 164 similar to the screw shaft 
154. A middle portion of the screw shaft 164 is inserta- 
ble into the through hole 113a, and left and right por- 
tions thereof are formed into externally threaded 
portions 164A, 164B to be screwed into the respective 
nut portions 163A, 163B. An operable portion 164c is 
formed at one end surface of the screw shaft 164. 

On the respective side plates 162A, 162B, restrict- 
ing projections 165A, 165B for restricting the position of 
the mobile phone 6 from above are movably provided 
along vertical direction. Specif ically, . tubular portions 
162a, 162b which are open upward as shown in FIG. 21 
are formed at rear portions of the respective side plates 
162A, 162B, whereas columns 166A. 166B project 
downward from the respective restricting projections 
165A, 165B. These columns 166A, 166B are fitted into 
the tubular portions 166 A, 166B. In the respective tubu- 
lar portions 162a, 162b are accommodated. coil springs 
167 surrounding the columns 166A, 166B. The respec- 
tive restricting projections 165A; 165B are urged 
upward by the urging force of the coil springs 167. The 
inner surfaces of the restricting projections 165A, 165B 
are continuous with the inner surfaces of the side plates 
162A, 162B and are so curved as to be brought into 
contact with parts of the side surfaces and the upper 
surface of the mobile phone 6 (see FIGS. 20 and 21). 

On the other hand, the ceiling wall 180 is coupled 
with an inner ceiling plate 168 for pressing the restrict- 
ing projections 165A, 165B from above. This inner ceil- 
ing plate 168 extends along the phone inserting 
'direction substantially in parallel with the ceiling wall 
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1 80 as shown also in FIG. 1 8, and a cylindrical nut 1 68a 
which is open upward is formed on its upper surface. 

The ceiling wall 180 is formed with a round through 
hole 180b, and a frame 181 which is so shaped as to 
surround this through hole 180b is formed on the upper s 
surface of the ceiling wall 180. A nut 182 is immovably 
accommodated in the frame 181. and an internally 
threaded hole of the nut 182 is in alignment with the 
through hole 180b and is exposed upward. A bolt 183 is 
screwed into the nut 182 and a bottom end portion 10 
thereof is screwed into the nut 168a, with the result that 
the ceiling wall 180 and the inner ceiling plate 168 are 
coupled one above the other by the bolt 183. 

Next, the assembling of the phone holder, the 
adjustment of the respective parts and the action of the is 
phone holder during the use after the adjustment are 
described. 

1) The base member 131 of the ejector module 130 

is secured to the bottom wall of the outer box 1 10 by 20 
bolts. The slider 1 32 is locked in the locking position 
shown by solid line in FIGS. 29 and 30. In other 
words, the locking portions 134c of the locking bar 
134 of the base member 131 are engaged with the 
rear side recesses of the engaging projections 1 32f 25 
as shown by solid line in FIG. 32. Further, the rack 
136 is retracted to the rear end position (position 
where the rear end of the rack 1 36 is in contact with 
the stopper 136a as shown by broken line in FIG. 
29). 30 

2) The screw shaft 154 is inserted into the through 
hole 142 of the inner bottom frame 140 for the 
centering. The internally threaded holes of the nuts 
153A, 153B of the side plates 152A, 152B are 
screwed down the opposite externally threaded 35 
portions 1 54a, 1 54b of this screw shaft 1 54, and the 
side plates 152A, 152B are moved toward each : 
other to a certain degree by turning the screw shaft 

< 154 while the side plates 152 A; 152 B are oriented 
upright. .- ■ ' - 1 40 

3) The inner bottom frame 140 is secured to the 
bottom wall of the outer box 110. 

4) The screw shaft 1 64 is.screwed into the through 
hole 113a formed in the projected portion 113 on 

the bottom wall of the outer box 1 1 0 for the center- 45 
ing. The internally threaded holes of the nuts 163 A, 
163B of the side plates 162A, 162B are screwed 
down - the opposite externally threaded portions 
164a, 164b of this screw shaft 164 ; and the side 7 - ; 
plates 162A, 162B are moved toward each other to - so 
a certain degree by turning the screw shaft 164 
while the side plates 162A, 162B are oriented _ 
upright. .< 

5) In the state. shown in FIG. 27, the holder connec- : . 
tor 8 and the mobile phone 6 are connected through s$ :: 
the through hole T27a of the contact plate 1 27 while : ; 
the contact plate 127 is pressed backward (down- . - 
ward in FIG. 27) at the rear end of the mobile phone 


6. During this connecting operation, the coupling 
bar 126 continuous with the contact plate 127 is 
retracted with respect to the inner housing 122, 
thereby rotating the connector side pinion 125 in 
mesh with the rack 126a of the coupling bar 126. As 
the pinion 125 is rotated, the holder connector 8 
enters the inner housing 122 at half the speed of 
the retracting speed of the contact plate (state of 
FIG. 27). In other words, the holder connector 8 and 
the mobile phone 6 are connected while the holder 
connector 8 is being retracted. 

6) The mobile phone 6 is set in a specified position 
inside the outer box 110, i.e., a position where the 
rear end surface of the mobile phone 6 is in contact 
with the rear end of the arm 132a provided on the 
slider 132 of the ejector module 130. 

7) The side plates 152A, 152B (162A, 162B) are 
moved, further toward each other by tuning the 
screw shaft 154 (164), and stopped in positions 
where the inner surfaces of the side plates 152 A, 
152B* (162A, 162B) come into contact with the 
opposite side surfaces of the mobile phone 6. In 
other words, final positioning of the respective side 
plates is performed. 

8) The ceiling wall 180 is mounted on the outer box 
110 with the bolt 183 screwed into the nut 182 of 
the ceiling wall 180 and the bottom end portion of 
the bolt 183 screwed into the nut 168a of the inner 
ceiling plate 168. The inner ceiling plate 168 is low- 
ered to a position where the lower surface thereof 
presses the restricting projections 165A, 165B 
down to bring them into contact with the outer sur- 
face of the mobile phone 6, and the bolt 183 is 
screwed until the head thereof comes into contact 
with the upper surface of the frame 181 (state of 
FIG. 18), 

9) The, bolt 118 is screwed into the nut 117 located 
in the frame 11 4 and the cover 1 15, and the leading 

: end thereof is screwed into the nut 1 21 a of the con- 
nector module 120. The position of the connector 
. module 1.20 is fixed along transverse direction by 
screwing the bolt 118 until the head thereof comes 
into contact with the outer surface of the cover 1 1 5 
(position of FIG. 24). Likewise, the bolt 188 is 
: screwed into the nut 187 located in the frame 184 
- and the cover 185, and the leading end thereof is 
screwed into the nut 1 21 b of the connector module 
120. The position of the connector module 120 is 
fixed along vertical direction by screwing the bolt 
188 until the head thereof comes into contact with 
the outer surface of the cover 185 (position of FIG. 
24). '■ \. 

v. After the above adjustment, the mobile phone 6 is 
further pushed in the inserting direction and the slider 
; 132 having .the . arm 132a in. contact with the mobile 
phone, 6 is further slid to the back against the elastic 
force of the coil spring 132. Then, the, locking portion 
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134c fitted in the recesses between the apices F2 and 
F3 of the engaging projections 132f come down out of 
the recesses by being guided by the guide projections 
132g, thereby releasing the locking of the slider 132 by 
the locking portions 134c. As a result, the slider 132 5 
advances by the elastic force of the coil spring 133 and 
the mobile phone 6 is pushed toward the entrance side 
by the arm 132a of the slider 132. 

During this operation, the holder connector 8 con- 
nected with the mobile phone 6 is also pulled to 10 
advance in the inner housing 122. By the rotation of the 
pinion 125 provided on the holder connector 8 while 
being in mesh with the rack 122c, the coupling bar 126 
having the rack 126a in mesh with the pinion 125, and 
the contact plate 127 continuous with the coupling bar is 
126 advances at twice the speed of the advancing 
speed of the holder connector 8. As a result, the mobile 
phone 6 is disconnected from the holder connector 8 by 
being pushed by the contact plate 127 (state of FIG. 
27). In other words, the connectors 7, 8 are discon- 20 
nected by a difference between the advancing speed of 
the contact plate 1 27 and that of the holder connector 8. 
The mobile phone 6 can be easily taken out of the 
phone holder after being disconnected as above. 

At this time, the following action occurs in the ejec- 2s 
tor module 130. The pinion 135b of the rotary damper 

135 provided on the slider 132 is in mesh with the rack 

136 as described above. Since a resistance is given to 
the rotation of the pinion 135b by the fluid sealed in the 
rotary damper 135, the pinion 135b is not rotated at the 30 
beginning of the advancing movement of the slider 132 
(i.e., at the beginning of the disconnection of the holder 
connector 8 and the mobile phone 6), and the rack 136 

in mesh with the pinion 135b advances together with 
and in parallel with the pinion 135b. Accordingly a spe- 35 
cial resistance force is not given to the slider 132 at this 
stage, so that the holder connector 8 and the mobile * 
phone 6 can be disconnected with a sufficient force. 

Thereafter, the front end of the rack 1 36 comes into 
contact with the mount portions 131 e at the foremost -4o 
end of the base member 131 substantially simultane- 
ously with the completion of the disconnection of the 
mobile phone 6 and the holder connector 8 (state of 
FIG. 33). Since the rack 136 cannot make any further 
advancing movement after this moment, the pinion 45 
135b in mesh with the rack 136 starts rotating as the 
slider 132 advances. At this time, since a resistance is 
given to the rotation of the pinion 135b and the center 
shaft 135a by the fluid in the rotary damper -135, a - r ; 
resistance is also given to the advancing movement of 'so' 
the slider 132, thereby lowering the advancing speed of ; 
the slider 132. Accordingly, the mobile phone 6 is slowly ! 
moved to a position of FIG. 34 at the insertion entrance 
side even after the completion of the disconnection from : ' 
the holder connector, which prevents the mobile phone • is 
6 from inadvertently jumping out of the holder main 
body 

In the case that the mobile phone 6 is desired to be 


set in the phone holder again, it may be inserted into the 
phone holder along the side plates 152 A, 152B and fur- 
ther along the side plates 162A, 162B. By inserting the 
mobile phone 6, the arm 132a in contact with the rear 
end of the mobile phone 6 and the entire slider 132 are 
retracted on the base member 131 against the elastic 
force of the coil spring 133 and the locking portions 
134c of the locking bar 134 of the base member 131 
move over the rear side apices F2 of the engaging pro- 
jections 132f and are fitted into the recesses located 
below the apices F2. As a result, the slider 132 is locked 
with the base member 131. 

At this time, since a resistance is given to the rota- 
tion of the pinion 135b in the ejector module 130, the 
pinion 135 is not rotated at the beginning of the retract- 
ing movement of the slider 132 and the pinion 135b and 
the rack 136 are integrally slid backward. The pinion 
135b starts rotating at a moment when the rear end of 
the rack 136 comes into contact with the stopper 131j. 
Thus, the ejector module 130 is returned to its original 
state (state shown by solid line in FIG. 29) after the 
mobile phone 6 is completely set in the phone holder. 

On the other hand, in the connector module 120, 
the contact plate 127 is retracted by being pushed by 
the rear end of the mobile phone 6, and the connector 
holder 8 is connected with the phone side connector 7 
while being retracted at half the speed of the retracting 
speed of the contact plate 127. In other words, the 
holder connector 8 and the mobile phone 6 are con- 
nected by a difference between the retracting speed of 
the contact plate 127 corresponding to the inserting 
speed of the mobile phone 6 and that of the holder con- 
nector 8 moved together therewith. 

Specifically, while the mobile phone 6 is inserted 
and ejected, the holder connector 8 is moved in the 
same direction at half the speed of the insertion/ejecting 
speed of the mobile phone 6. Accordingly, a stroke nec- 
essary for the connection of the mobile phone 6 and the 
holder connector 8 (a moving distance of the mobile 
phone 6 from the start of the connection' to the end 
thereof) is twice as long as the one required for a usual 
connecting 'operation: Conversely, a force necessary for 
the connection is half the force required for the usual 
connecting operation. Thus, a force required for the 
insertion and ejection of the mobile phone 6 can be 
reduced while the reliability of the electrical connection 
of the holder connector 8 and the phone side connector 
7 is kept high by setting an engaging force of the con- 
nectors 7, 8 high. Therefore! the mobile phone 6 can be 
easily mounted and detached. 

Particularly in this embodiment, an end portion of 
an operable member which is operated during the inser- 
tion of the mobile phone 6 is the contact plate 127 
formed with the through hole 127a, and a stable surface 
coiitact is established between the contact plate 127 
arid the mobile phone 6. Thus, the operable member 
and the mobile phone 6 can be more securely moved 
together. 
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In this embodiment, the single pinion 125 is pro- 
vided on the holder connector 8. Instead, a gear train 
comprised of a plurality of gears may be provided on the 
holder connector 8 and may be so constructed as to 
have a gear reduction ratio. Then, a ratio of the speed of 
the holder connector 8 to the inserting speed of the 
mobile phone 6 can be freely set and, therefore, a con- 
nection stroke and a force required for the connection 
can be freely set. 

Beside the above gear mechanism, the mobile 
phone 6 and the holder connector 8 may be made mov- 
able together using an other force transmitting mecha- 
nism (e.g., link mechanism). 

Next, a third embodiment of the invention is 
described with reference to FIGS. 35 to 47. 

The phone holder according to this embodiment is 
provided with an inner casing 210 shown in FIG. 35, a 
rotary damper 135 also shown in the second embodi- 
ment, an ejector module 230, an outer casing 240 and a 
phone pushing member 220 shown in FIG. 36. 

The inner casing 210 is opened forward as shown 
in FIGS. 37 to 40 (obliquely downward in FIG. 37), and 
the mobile phone 6 is insertable thereinto along its 
length, and is so shaped as to be insertable into the 
outer casing 240. The phone pushing member 220 for 
pushing the mobile phone 6 is mounted on the inner 
casing 210 slidably along phone inserting/ejecting 
directions. 

As shown in FIG. 36, the phone pushing member 
220 has a base plate 221 extending in phone insert- 
ing/ejecting directions. A pushing projection 222 
projects from the upper surface of a rear end of the base 
plate 221 , and a rack 223 is so formed on the lower sur- 
face of the base plate 221 as to extend along the length 
thereof. 

On the other hand, as shown in FIG. 41 , the bottom 
wall of the inner casing 210 is formed with an engaging 
groove 21 1 into which the base plate 221 of the phone 
pushing member 220 is fitted along, longitudinal direc- 

. tion. A window 212 as a passage of the pushing projec- 
tion 222 is formed above the engaging groove 21,1. and 
an elongated through hole 21 3 as a passage of the rack 

. 223 is formed below (above in FIGS, 38 and 40) the 
engaging groove 211. The pushing projection 222 
projects into the inner casing 210 through the window 
212, and the pushing projection 222 comes into contact 
with the rear end of the mobile phone 6 to be inserted 
into the inner casing 210, . 

The ejector module 230 is adapted tp eject the 
mobile phone 6 toward the insertion entrance side by 
applying a force to the phone pushing member 220, and 
a main casing 231 thereof is secured to the outer casing 
240. 

As shown in FIGS. 41 and 42, a vertically extending 
center shaft 232 is fixed in the main casing 231 , and a 
gear 233 is so provided as to be rotatable about this 
center shaft 232. A circular recess 233a . opening 
upward is formed in an upper center portion of the gear 


233, and a spiral spring 234 is fitted in the recess 233a. 
This spiral spring 234 has its inner end fixed to the 
center shaft 232 and its outer end fixed to the inner sur- 
face of the recess 233a of the gear 233. The gear 233 is 
5 urged in clockwise direction of FIG. 42 by the spiral 
spring 234. 

A rotary damper 237 is integrally formed with the 
main casing 231 in a position distanced from the center 
shaft 232. This rotary damper 237 includes a rotatable 

io shaft 235 to which a rotational resistance is given simi- 
lar to the rotary damper 135, and the gear 233 is in 
mesh with a pinion 236 fixed to the rotatable shaft 235. 
Accordingly, this pinion 236 is urged in counterclock- 
wise direction of FIG. 42 (i.e., direction in which the 

is mobile phone 6 is fed toward the insertion entrance 
side) by the spiral spring 234, and is subjected to a rota- 
tional resistance by the rotary damper 237. 

On the other hand, the rack 223 of the phone push- 
ing member 220 projects downward (upward in FIGS. 

20 38 to 40) through the elongated through hole 213, and 
is in mesh with the pinion 236. Accordingly, the phone 
pushing member 220 is urged toward the insertion 
entrance side and has its sliding speed suppressed by a 
resistance force of the rotary damper 237. 

25 . In a rear portion of the inner casing 210 is provided 
a locking mechanism 250 for holding the mobile phone 
6 in a mount position against the urging force of the 
ejector module 230. 

Specifically, a pivotal arm 252 is so mounted on the 

30 bottom wall of the rear end portion of the inner casing 
210 (upper wall in FIGS. 38 to 40) as to be pivotal about 
a shaft 251. and an upward (downward in FIGS. 38 to 
40) projecting lock projection 253 is provided at the 
leading end of the pivotal arm 252. This lock projection 

35 253 projects into the inner casing 210 through a -window 
215 formed in the bottom wall of the rear portion of the 
• < inner casing 210. . 

On the other hand, a recess 254 as shown in FIGS. 
43 and 44A to 44C is formed in the underside of the rear 

40 end portion of the mobile phone 6. A projected portion 
255 in the form of a substantially heart-shaped cam 
projects in the recess 254. A guide groove 256 as a pas- 
, sage of the lock projection 253 is defined between the 
outer surface of the projected portion 255 and the inner 

45 surface of the recess 254. 

At a rear portion (lower portion in. FIGS. 44A to 
44C) of the projected portion 255. is formed a slanted 
. ~ surface 255a for guiding the lock projection 253 to the 
left. A dented portion 255c is formed in the middle of a 

50 front portion (upper portion in FIGS. 44A to 44C) of the 
.projected portion 255, and a slanted surface 215b 
slanted toward the dented portion 255c is formed right 

. .. at the left of the dented portion 255c. The inner surface 
, - of the recess 254 located right before (above in FIGS. 

55,. 44A tq,44C) the dented portion 255c is formed into a 
slanted surface 254a for guiding the lock projection 253 
to the right. At the left side of an entrance portion (lower 
portion in FIGS. 44A to 44C) of the recess 254 is formed 
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a slanted surface 254b for guiding the lock projection 
253 to the right. 

When the mobile phone 6 is inserted into the inner 
casing 210 while pushing the pushing projection 222 
against the urging force of the ejector module 230, the s 
lock projection 253 having entered the recess 254 from 
behind is guided to the left by the slanted surface 255a 
of the projected portion 255 (FIG. 44A), and is further 
guided by the guide surface 255b to enter the dented 
portion 255c. In this way, the mobile phone 6 is locked w 
with the inner casing 210 against the urging force. 
When the mobile phone 6 is further pushed backward in 
this position, the lock projection 253 is guided to the 
right by the guide surface 254a and exits the recess 254 
through a clearance at the right side of the projected is 
portion 255 (i.e., the mobile phone 6 is unlocked). 

The lock position shown in FIG. 44B is set in a posi- 
tion where the connection of the holder connector 8 and 
the phone side connector 7 of the mobile phone 6 is 
completed. The holder connector 8 is so mounted on 20 
the inner casing 210 as to be only slightly displaceable 
along phone inserting/ejecting directions with respect to 
the inner casing 210 while being passed through a 
through hole 214 formed in the back wall of the inner 
casing 210, and is urged toward the insertion entrance 25 
side by an unillustrated spring provided on the outer 
casing 240 as in the second, embodiment. 

The rotary damper 135 is secured to the inner sur- 
face of the outer casing 240 in this embodiment and is 
provided in such a position as to be meshable with the 30 
rack 223. Specifically, the rotary damper 135 is posi- 
tioned as follows. With the mobile phone 6 completely 
inserted (the connection of the mobile phone 6 and the 
holder connector 8 completed) as shown in FIG. 45, the 
rotary damper 135 is distanced forward from the rack 35 
223. The pinion 135b starts meshing with the rack 223 
after the rack 223 advances to a position where the 
mobile phone 6 is disconnected from the holder connec- - 
tor 8 as shown in FIG. 46. 

Further, in this iembodiment. a shaft 241 as shown 'do 
in FIGS. 45 to 47 projects forward from the back wall of 
the outer casing 240. An auxiliary urging spring 243 is 
so mounted as to surround the shaft 241 . The rear end 
(bottom end in FIGS. 45 to 47) of the spring 243 is in 
contact with a jaw portion 242 provided on the shaft 45 
241, and the front end thereof can come into contact 
with the rear end of the phone pushing member 220. 
The entire length of the spring 243 is set such that the 
front end thereof comes into contact with the rear end of 
the mobile phone 6 without being compressed while the so 
mobile phone 6 and the holder connector 8 are discon- 
nected from each other (i.e., when the connection of the 
mobile phone 6 and the holder connector 8 is to be 
started) as shown in FIG. 46. ' 

Next, the action of this phone holderis described. v ss 

In an initial state where the mobile phone 6 is not 
yet inserted, the phone pushing member 220 is held in - 
its foremost position i.e., a position of FIG. 47 by the 


urging force of the spiral spring 234 of the ejector mod- 
ule 230. 

When the mobile phone 6 is inserted into the inner 
casing 210 of the phone holder, the rear end of the 
mobile phone 6 comes into contact with the pushing 
projection 222 of the phone pushing member 220 and, 
from this moment on, the phone pushing member 220 
starts retracting as the mobile phone 6 is further 
inserted. Substantially simultaneously with the connec- 
tion of the holder connector 8 and the mobile phone 6, 
the lock projection 253 at the leading end of the lever 

252 enters the recess 255c of the projected portion 255 
(FIG. 44B), and the phone pushing member 220 is 
locked in a specified lock position (state of FIG. 45). In 
this way, the mounting of the mobile phone 6 into the 
holder is completed. In this mounted state, the leading 
end of the auxiliary urging spring 243 is pushed by the 
rear end of the mobile phone 6, with the result that the 
spring 243 undergoes a compressive deformation. 

Next, when the mobile phone 6 is further pushed to 
the back by a very small amount (a displaceable dis- 
tance of the holder connector 8 with respect to the inner 
casing 210) in this mounted state, the lock projection 

253 is disengaged from the dented portion 255c as 
shown in FIG. 44C, thereby releasing the locking of the 
mobile phone 6 by this lock projection 253. Thereafter, 
by moving a hand from the mobile phone 6 (i.e., by 
releasing a pressing force), the phone pushing member 
220 and the mobile phone 6 are pushed by a sufficient 
large force which is a sum of the elastic force of the spi- 
ral spring 234 and the urging force of the auxiliary urg- 
ing spring 243, thereby securing the separation of the 
mobile phone 6 and the holder connector 8 (FIG. 46). 

Substantially simultaneously with the completion of 
the above separation, a compressively deformed 
amount of the auxiliary urging spring 243 becomes zero 
and only the elastic force of the spiral spring 234 is 
given to the phone pushing member 220. Further, since 
the rack 223 of the phone pushing member 220 starts 
meshing with the pinion 135b of the rotary damper 135 
at this moment, the advancing speed of the phone 
pushing member 220 is further slowed by the rotational 
resistance of the pinion 135b. As a result, the mobile 
phone 6 is slowly pushed toward the insertion entrance 
side. This securely prevents the mobile phone 6 from 
jumping out of the phone holder and provides the phone 
holder with high quality. 

Although the rotary damper 237 gives a resistance 
to the rotation of the pinion 236 for providing an ejecting 
force to the phone pushing member 220 in this embodi- 
ment, this rotary damper 237 can be deleted from the 
1 construction. Even if either the auxiliary urging spring 
243 or the rotary damper 135 is deleted, it is possible to 
reduce the feeding speed of the mobile phone 6 after 
the separation from the holder connector 8 while ensur- 
ing a force necessary for the separation of the mobile 
phone" and the holder connector 8. However, a better 
effect can be obtained by combining the spring 243 and 
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the rotary damper 135. 

In the case of a relatively weak connecting force of 
the connectors 7, 8, the feeding speed of the mobile 
phone 6 may be suppressed by a damper or the like 
from the beginning to the end as in the first embodi- 
ment. 

The present invention may be embodied, for exam- 
ple, in the following manners. 

(1) Although the slider 132 (second embodiment) 
movable with the mobile phone 6 and the phone 
pushing member 220 (third embodiment) are pro- 
vided with the racks in the foregoing embodiments, 
racks may be directly provided on the mobile phone 
6. However, in this case, the mobile phone 6 needs 
to be considerably processed. If the racks or the like 
are provided on the movable members as in the 
foregoing embodiments, the mobile phone 6 needs 
no or a little processing, advantageously making 
the mobile phone 6 more widely usable. 

(2) Although the feeding speed of the mobile phone 
6 is reduced by the rotary damper 1 35 in the forego- 
ing embodiments, a friction pad may be provided, 
for example, at an entrance portion of the inner sur- 
face of the holder casing so that the mobile phone 
or the movable member moving therewith comes 
into contact with the friction pad immediately after 
the disconnection of the connector and the mobile 
phone. Then, a force for feeding the mobile phone 
can be reduced by a frictional resistance by the 
above contact. 

(3) In the foregoing embodiments, the engaging 
portion is directly provided on the mobile phone 6 
(first and second embodiments) or on the slider 32 
as the phone pushing member (second embodi- 
ment). However, in the case that the holder connec- 
tor 8 is movable in the same direction as the mobile 
phone 6 being inserted or ejected as in the first and 
second embodiments, it-may be locked by providing 
an engaging portion such as a substantially heart- 
shaped cam. thereon. 

(4) The application of the phone holder according to 
the invention is -not specified. For example, the 
invention is applicable in the case that the mobile 
phone is connected with a loudspeaker or the like in 
a passenger compartment of an automotive vehicle 
and in the case that the mobile phone is connected 
with an electronic equipment such .as a personal 
computer for the radio communication^. 

Although the present invention has been fully 
described by way of example with reference to the 
accompanying drawings, it is to be understood Jhat var- 
ious changes and modifications will be apparent to 
those skilled in the art. Therefore, unless otherwise 
such changes and modifications depart from the scope 
of the present invention, they should be construed as 
being included therein. 
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Claims 

1 . A phone holder comprising : 

s a holder main body having a phone accommo- 

dating portion into which a mobile phone is 
insertable; 

a phone urger which urges the mobile phone 
being inserted into the phone accommodating 

w portion in a direction opposite from an inserting 

direction of the mobile phone; and 
a phone lock device which is switchable 
between a locking state where the mobile 
phone is locked in a specified accommodation 

is position in the phone accommodating portion 

against a urging force of the phone urger and 
an unlocking state where the locking is 
released, the phone . lock device being switched 
to the locking state as the mobile phone is 

20 inserted into the phone accommodating por- 

tion, and the locking being released by moving 
the mobile phone in its locked state in the 
inserting direction. . ' 

25 2. A phone holder according to claim 1 , wherein the 
phone lock device includes an engaging portion 
provided on the mobile phone, and a locking mem- 
ber provided on the holder main body for detacha- 
bly locking the engaging portion. 

30 

3. A phone holder according to claim 2, wherein the 
engaging portion includes a guide groove surround- 
ing a substantially heart-shaped cam, and the lock- 
ing member includes .a -pivotal member which is 
35 pivotaliy provided on the holder main body and 
locks the mobile phone by the engagement of a piv- 
. otal end thereof fitted in the guide groove with a 
. .dented portion of the cam. 

40 4. A phone holder according to claim 2, wherein the 
engaging portion is directly provided on the mobile 
phone. , 

5. A phone holder according to claim 4, wherein the 
45 mobile phone includes a phone main body and a 
charging unit having a battery casing, and the 
engaging portion is provided on the battery casing. 

6.. A phone holder according to claim 2, further com- 
. so prising a phone pushing member which is rnovably 
provided on the. holder main body in the inserting 
direction of the mobile phone and comes into con- 
tact with the mobile phone being inserted into the 
phone accommodating portion from the back side 
55. . with, respect to the inserting direction, wherein the 
. phone urger is so constructed as to urge the phone 
. pushing member in a direction opposite. from the 
• t inserting direction of the mobile phone and the 
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engaging portion is provided on the phone pushing 
member. 

7. A phone holder according to claim 1, wherein the 
phone urger includes a phone actuating roller which s 
is so provided on the holder main body as to be 
brought into contact with a side surface of the 
mobile phone and is rotated as the mobile phone is 
moved, and a roller urger for urging the phone actu- 
ating roller in the same direction as the phone actu- 10 
ating roller when the mobile phone is moved in a 
direction opposite from its inserting direction. 

8. A phone holder according to claim 7, wherein the 
roller urger includes a gear provided on a shaft of is 
the phone actuating roller, a urging gear meshable 
with the gear, and a turnup spring coupled with the 
urging gear. 

9. A phone holder according to claim 1 , further com- 20 
prising a phone pushing member which is movably 
provided on the holder main body in the inserting 
direction of the mobile phone and comes into con- 
tact with the mobile phone being inserted into the 
phone accommodating portion from the back side 25 
with respect to the inserting direction, wherein the : 
phone urger is so constructed as to urge the phone 
pushing member in a direction opposite from the 
inserting direction of the mobile phone. 

30 

10. A phone holder according to claim 1, further com- 
prising a decelerator which gives a resistance to the 
mobile phone moving in a direction opposite from 
the inserting direction thereof by the urging force of 
the phone urger when the locking by the phone lock 35 
device is released, thereby decelerating a moving 
speed of the mobile phone. 

11. A phone holder according to claim 10, wherein the 
phone urger includes a phone actuating roller which . 40 
is so provided on the holder main body as to be 
brought into contact with a side surface of the 
mobile phone and is rotated as the mobile phone is 
moved, and a roller urger for urging the phone actu- 
ating roller in the same direction as the phone actu- 45 
ating roller when the mobile phone is moved in a 
direction opposite from its inserting direction and 
the decelerator is so constructed as to give a resist- : 
ance by fluid to a shaft of the phone actuating roller. 

50 

12. A phone holder according to claim 1 1 , wherein the 
phone actuating roller and an idle roller are so * 
arranged as to be in contact with the opposite side 
surfaces of the mobile phone in the phone accom- • = • 
modating portion. 55 ' 

1 3. A phone holder according to claim 1 2, wherein the - : 
holder main body includes an outer casing, and an '.. 


inner casing which is detachably fittable into the 
outer casing and has the phone accommodating 
portion of such a shape in conformity with the 
mobile phone to be accommodated, and the phone 
actuating roller and the idle roller are provided on 
the outer casing, and notches are formed in the 
opposite side walls of the inner casing so that the 
phone actuating roller and the idle roller face the 
phone accommodating portion. 

14. A phone holder according to claim 12, wherein the 
phone actuating roller and the idle roller are mova- 
ble in directions toward and away from each other, 
and a position adjustment urger is provided to urge 
these rollers inwardly, respectively. 

15. A phone holder according to claim 1, wherein a 
holder connector is provided at the back of the 
phone accommodating portion of the holder main 
body with respect to the inserting direction of the 
mobile phone, and is connected with a phone side 
connector provided in the mobile phone when the 
mobile phone is inserted to the specified accommo- 
dation position. 

16. A phone holder according to claim 15, further com- 
prising a connector lock device which is switchable 
between a locking state where the phone side con- 
nector and the holder connector are lockingly con- 
nected and an unlocking state where the locking of 
the connectors is released, wherein the connector 
lock device is. so constructed as to be brought into 
its locked state during the insertion of the mobile 
phone into the phone accommodating portion and 
to be switched to its unlocked state during the ejec- 
tion of the mobile phone. 

17. A phone holder according to claim 16, wherein the 
holder connector is a connector provided with a 

- • : - locking function which has a locking portion for lock- 
' Jng the connection with; a mating connector and an 
>■. operable portion subjected to an external pressing 
operation and in which the locking portion is 
switched between a lock position and an unlock 
position; the holder connector is movably provided 
in the same direction as a connecting direction with 
the phone side connector; a connector urger is pro- 
vided to urge the holder connector toward the 
phone side connector; and a connector operating 
portion is provided on the holder main body to bring 
the locking portion to the unlock position when the 
holder connector is pushed toward the phone side 
connector by a urging force of the connector urger 
and to operate the operable portion of the holder 
. connector so as to switch the locking portion to the 
lock position when the holder connector is pushed 
into a connector casing against the urging force of 
the connector urger. 
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18. A phone holder according to claim 17, wherein the 
connector casing for movably holding the holder 
connector in the connecting direction with the 
phone side connector is assembled into the holder 
main body and is provided with the connector urger 
and the connector operating portion. 

19. A phone holder according to claim 18, wherein the 
urging force of the connector urger is larger than a 
connecting force of the phone side connector and 
the holder connector. 

20. A phone holder according to claim 15, further com- 
prising a decelerator for reducing a feeding speed 
of the mobile phone by giving a resistance thereto 
at a moment later than the disconnection of the 
phone side connector and the holder connector 
when the locking of the mobile phone by the phone 
lock device is released. 

21. A phone holder according to claim 20, further com- 
prising a phone pushing member which is movably 
provided on the holder main body in the inserting 
direction of the mobile phone and comes into con- 
tact with the mobile phone being inserted into the 
phone accommodating portion from the back side 
with respect to the inserting direction, wherein the 
phone urger is so constructed as to urge the phone 
pushing member in a direction opposite from the 
inserting direction of the mobile phone and the 
decelerator is so constructed as to give a resist- 
ance to the phone pushing member. 

22. A phone holder according to claim 20. further com- 
- prising a rack extending along the inserting direc- 
tion of the mobile phone which is provided on either 
one of the holder main body and the mobile phone, 
a pinion meshable with the rack and rotatably pro- 
vided on the other of the holder main body and the : 

mobile phone; a rotational resistance member for * 
giving a rotational resistance to the pinion, wherein 
the pinion is so constructed as to start rotating at a 
moment later than ;he disconnection of the connec- 
tors. 1 

23. A phone holder according to claim 22, wherein the 
. pinion and the rack are positioned with respect to 

each otner such that the pinion starts meshing with 
the rack at the moment later than the disconnection 
of the connectors. 

24. A phone holder according to claim 22, wherein the . 
rack and the pinion are mounted on the holder main - 
body or the mobile phone so as to move in parallel- 
by a specified stroke while being held in mesh with 
each other, and the stroke is set such that the rota- 
tion of the pinion is started by restricting the parallel' 
movement of the pinion and the rack at the moment- 


later than the disconnection of the connectors. 

25. A phone holder according to claim 15, further com- 
prising an auxiliary urger which gives a urging force 

5 to the mobile phone in the feeding direction of the 

mobile phone separately from the phone urger only 
during a time up to the substantially same moment 
as the disconnection of the phone side connector 
and the holder connector when the locking of the 

10 mobile phone by the phone lock device is released. 

26. A phone holder according to claim 25, further com- 
prising an auxiliary urging spring which is provided 
at the back of the holder main body to urge the 

is mobile phone in the direction opposite from the 
inserting direction by an elastic force thereof by 
being compressed during the insertion of the 
mobile phone, wherein the entire length of the aux- 
iliary urging spring is set such that the auxiliary urg- 

20 ing spring undergoes no compressive deformation 
substantially simultaneously with the disconnection 
the connectors. . 

27. A phone holder according to claim 25, further com- 
25 prising a decelerator for reducing a feeding speed 

of the mobile phone by giving a resistance thereto 
at a moment later than the disconnection of the 
connectors. 

30 28. A phone holder according to claim 15, further com- 
prising a connector urger which urges the holder 
connector toward the phone side connector and an 
interactant for interacting with the mobile phone 
during the connection and disconnection of the 

35 phone side connector and the holder connector to 
move.the holder connector in the same direction as 
the moving direction of the mobile phone and at a 
speed slower than a moving speed of the mobile 
* phone,,. wherein the holder connector. is movably 

40,- - : provided .^on the holder main body in the same 
direction as a connecting direction with the phone 
: side connector, and the connectors are connected 
and disconnected by a difference between the mov- 
ing speed of the mobile phone and that of the 

45 holder connector. 

* ;.29i A phone holder according to claim 28, further com- 
prising an operating member for, moving together 
with the mobile phone by coming into contact with 
so the mobile phone during the connection and dis- 
connection of the mobile phone and the holder con- 
nector, wherein the interactant is so constructed as 
\..: to cause the operating member and the holder con- 
- ■ ;; . nector to interact with each- other. 

55 

30. A phone holder according to claim 29, wherein a 
- . * • fixed. rack extending in the moving direction of the 
. mobile phone is provided on the holder main body; 
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a movable rack extending in the moving direction of 
the mobile phone is provided on the operating 
member; and a pinion between the fixed and mova- 
ble racks is rotatably mounted on the holder con- 
nector. 5 

31. A phone holder according to claim 29, wherein a 
contact surface operable to come into surface con- 
tact with the mobile phone is provided at an end of 
the operating member toward the mobile phone, w 
and is formed with a through hole for allowing the 
passage of the holder connector so that the holder 
connector and the mobile phone are connected 
through the through hole. 
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FIG. 7A 
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